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ABSTRACT : A pot experiment was conducted to study the effect different mediaand biofertilizersin
combination on seed germination and seedling growth of tamrrind. The maximum seed germination
(97.78 %), minimum number of days (7 days) taken for initiation of germination, seedling height (43.53
cm), seedling girth (2.00 cm), number of leaves (46.62), root length (46.67 cm), fresh and dry weight of
shoots(23.03 g and 8.25 g, respectively), fresh and dry weight of roots(9.89 g and 5.07 g, respectively),
vigour index-1 (8811.01) and vigour index-11 (1304.61) wasrecorded in treatment combination of revised
potting mixture + cocopeat + Glomus mosseae at 150 days after sowing While, control has recorded
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minimum values for all the characters except number of days taken for initiation of germination.

KEY WORDS: Glomus mosseae, Cocopeat and Vigour index

3K.R.C. College of Horticulture
(UHS), Arabhavi, BELGAUM
(KARNATAKA) INDIA

HOW TO CITE THISARTICLE : Vasantha, PT., Vijendrakumar, R.C., Guruprasad, T.R., Muttappanavar, Renuka
D. and Santosh, K.V. (2014). Studies on effect of media composition and biofertilizer inoculants on seedling

growth and seedling vigour of tamarind (Tamarindus indica L.). Asian J. Hort., 9(1) : 178-182.

Author for correspondence :
R.C.VIJENDRAKUMAR
College of Horticulture (UHS),
Thamaka, KOLAR (KARNATAKA)
INDIA

Email : vijendrapma@gmail.com

amarind (Tamarindus indica L.) is a member of

dicotyledonous family Fabaceae and belongs to the

sub family Caesalpinoidese. It isadiploid specieswith
chromosome number 2n= 24 (Purseglove, 1987). The name of
tamarind is derived from an Arabic word “Tamarind- E- Hind”
meaning “Date of India” popularly known as “Indian date”.
Tamarind is a short trunked, multistemmed, large, evergreen
or semi-evergreen tree growing up to 30 m with a trunk of
about 8 m circumference and a crown diameter of up to 12m.
Tamarind trees starts bearing the fruits at the age of 13 to 14
years and continue to produce fruits even after 60 years and
some up to 200 years. Tamarind half the pod weight is
contributed by pulp. Pulp contains both sugars (30-40%) and
organic acids (8-18%), predominantly tartaric acid. The pulp
isalso arich source of vitamins, mineralsand calcium.

The pulp is widely used as a spice for souring curries,
chutneysand certain beverages. Tamarind is native of the Dry
Savanna of Tropical Africaand probably some parts of South
India. Itiscultivated throughout the tropics and subtropics of
theworld and has become naturalized at many places. Indiais
the main producer and consumer of tamarind inthe world. Itis
estimated that India produces 3 million tons of fruits and
exportsthe tamarind products worth of Rs. 50 cores per annum
(Kotech and Kadam, 2002).

Tamarindistraditionally propagated from seed; tamarind
producesrelatively large seedsthat average about 11-12.5 mm
in diameter. They are flattish, shiny brown to blackish, with a
hard impermeable seed coat. Germination of tamarind seedis
epigeal. On an average, tamarind seeds begin to germinate
about 13 days after sowing but may take amonth to complete
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(Jeker, 2000). The main disadvantage of seed propagation is
freshly harvested seeds of tamarind exhibit poor germination
percentage even if exposed to favorable conditions of
germination owing to seed dormancy. It may be due to
morphological factor such as hard, thick testa or due to
incorrect storage or handling (secondary dormancy). Bio-
fertilizers, viz., Azotobacter, Azospirillum, phosphate
solubilizing bacteriaand vesicular arbuscular mycorrhizafungi
(VAM) improve the seed germination and seedling growth
through producing several growth regulators substances like
indole acetic acid (IAA), gibberlic Acid (GA) and vitamins
besi desfixation of atmospheric nitrogen (Fallick et al., 1989;
Ruan et al., 1973) and usage of nitrogen fixers and phosphorus
solubilizers are known to improve the quality of soil.

The present day nursery practices involve higher cost
and risks with respect to raising of seedling rootstocks and
their subsequent maintenance until they attain the graftable
size. Healthy growth of rootstock ismost important in attaining
the higher rate of grafting success. In the nursery activities,
the preparation of media and use of growth regulators,
biofertilizers should receive the considerabl e attention of the
nursery men and growers for improving germination and
subsequent growth of seedlings. Though tamarind is
economically animportant fruit crop of India, very littlework
has been done on raising of seedling rootstocks.

RESEARCH METHODS

The present investigation was carried out at Regional
Horticultural Research and Extension Centre, University of
Horticultural Sciences, Gandhi Krishi Vignyan Kendra (West),
Bangalore, during 2012-2013. The experimental fieldislocated
at an altitude of 930 metersabovemean sealevel 12°58' North
latitude and 77°35' longitude Bettahalli Layout,
Vidyaranyapura, Bengal uru during the period 2012-13.

The experimental design selected was Completely
Randomized Design. Sixteen different treatmentswereimposed
including control. Fifteen seeds were used for each treatment,
which was replicated thrice. The seeds were sown in the
polythene bag containing different media and biofetilizersin
combination as T, -Regular potting mixturei.e., red earth, FY M,
sand (2:1:1), T,-Regular potting mixture + cocopeat (1:1) , T,-
Regular potting mixture + Azatobacter, T, -Regular potting
mixture + Glomus mosseae, T, -RPM + Pseudomonas
fluorescens, T,-RPM + cocopeat + Azatobacter, T_-RPM +
cocopeat + Glomus mosseae , T,-RPM + cocopeat +
Pseudomonasfluorescens, T, -Revised potting mixturei.e. red
earth, vermicompost, sand (2:1:1), T, .- RPM + cocopeat (1:1)
T,,-RPM + Azatobacter, T,,RPM + Glomus mosseae, T, -
RPM + Pseudomonas fluorescens, T,,-RPM + cocopeat +
Azatobacter, T .-RPM + cocopeat + Glomus mosseaeand T
-Rpm + cocopeat + Pseudomonas fluorescens and were kept
in the shade house. The polythene bags were watered daily
till final datawere recorded. Observationswere recorded daily

on germination parameters and monthly for vegetative
parameters like plant height, number of leaves, stem girth,
freshweight, dry weight by keep the seedlingsin hot air oven
at the temperature of 60°C till constant weight was attained
and seedling vigour for up to 150 days after sowing. The data
collected from the five labelled seedlings in each treatment
were averaged and compl etely randomi sed design (CRD) was
employed to find out the significance among different
treatments with the help of ‘F* test (Sunderaraju et al., 1972).
The seedling vigour was calculated based on the following
formulas (Bewley and Black, 1982).

Vigour index — | (cm) = Mean seedling length x per cent
germination

Vigour index - Il (g) = Dry weight of seedling x per cent
germination

RESEARCH FINDINGS AND DISCUSSION

The results obtained from the present investigation as
well as relevant discussion have been summarised under
following heads:

Seed germination characters:

Pre-sowing treatmentsinfluenced germination characters
of seeds, resulting in their improved germination (Table 1).

The highest germination (97.78 %) and earliest
germination (7 days) was recorded with revised potting mixture
+ cocopeat + Glomus mosseae mediatreatment (T ). Thelate
germination was noticed in control, which took 10.33 daysfor
initiation of germination. The reason for highest seed
germination may be dueto theinfluence of cocopeat, it might
have hel ped the mediato acquire good physical and chemical
properties by decreasing compactness and increasing the
porosity of the medium, Glomus mosseae fungi attributed to
creating favourable condition such as, optimum moisture
retention, temperature, secretions of vitamins, growth
promoting substances and water absorption. The results are
in line with those obtained by Thoke et al. (2011) in jamun.
The reason for early initiation of germination may be due to
the influence of cocopeat, it might have helped the media to
acquire good physical and chemical properties by decreasing
compactness and increasing the porosity of the medium,
Glomus mosseae fungi attributed to creating favourable
condition such as, optimum moisture retention, temperature,
secretions of vitamins, growth promoting substances and
water absorption. Hard seed coat which is impermeable to
water and oxygen (Bewley and Black, 1982). By theinfluence
of cocopeat and Glomus mosseae increased the permeability
of air and water through seed which favors the earliest
germination.

Vegetative characters:
Pre-sowing treatmentsinfluenced vegetative characters
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of seedling, resulting in their improved growth and
development of seedling (Table 1).

The treatments effect on plant height indicated that at
all stagesof plant growth 60, 90, 120 and 150 days after sowing
the treatment which revised potting mixture + cocopeat +
Glomus mosseae (T ) recorded maximum plant height (43.53
cm), maximum collar girth (2.00 cm) and maximum number of
leaves (46.62) at 150 days after sowing. The minimum values
recoreded for al the characters in control. The reason for
getting maximum plant height and collar girth in medium of
revised potting mixture (2:1:1) + cocopeat + Glomus mosseae
(T,) may be due to combined effect of potting mixture,
cocopeat and Glomus mosseae fungi. Cocopeat along with
red earth, FYM and sand, provided good media mixture for
plant growth. It served as nutrient source, helped in providing
good physical and chemical characteristics to media. The
growth in the form of plant height was recorded where
cocopeat and Glomus mosseae was used. Glomus mosseae
helpsin uptake of nutrientslike P, Zn, Cu, Fe and or dueto the
production of growth promoting substances. It also helpsin
water uptake and maintains good physical property of sail.
The influence of media component was due to the combined
effect of the entire component used in media, and such
component favoured the plant growth in its own way. These
resultsarein conformity with thethose of Bhosaleet al. (2008),

in tamarind. It is reported that, FYM contains significant
amount of ammonium and nitrate that are readily availableto
crops. It is also reported that FY M supported higher density
of microbial biomass, soil aggregation, organic carbon, and
total nitrogen apart from improving the quality and growth of
crops(Ageleet al., 2005).

The reason for the best performance of treatment of
revised potting mixture (2:1:1) +cocopeat + Glomus mosseae
could be due to combined effect of red earth, vermicompost,
sand, cocopeat and Glomus mosseae with good drainage
qualities of the medium. The cocopeat portion of the medium
helped in meeting immediate requirement of nutrients, along
with availability of balanced nutrition and optimum quantity
of VAM that is Glomus mosseae which is required for proper
colonization. Application of VAM helpsin nutrient and water
uptake and also maintenance of good physical and chemical
properties of the media. Similar differencesin seedling girth
were reported by Kumar et al. (1998) in cashew.

The praobable reason for maximum number of leavesin
case of treatment revised potting mixture + cocopeat + Glomus
mosseae may be dueto theinfluence of proprietary compound
might have decomposed and released nutrients which helps
in production of more number of leaves. It isevident fromthe
results that cocopeat and Glomus mosseae in medium
combination had helped in the better growth of seedlings.

Initiationof ~ Germination Seedling height (cm) Seedling collar girth (cm) Number of leaves per plant
Treatmerts seed _ percentage 60 Q0 120 150 60 90 120 150 60 90 120 150

germination DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS

(days)

T, 10.33 84.44 16.44 19.27 2420 2920 066 102 123 145 773 1407 255 32.10
T2 8.00 88.88 1654 2051 2501 3423 084 118 142 172 993 1893 29.40 37.47
Ts 9.33 88.88 17.07 21.08 2708 3430 084 114 135 168 9.00 16.17 2852 36.70
T, 8.67 91.11 16.28 2157 2850 3841 092 125 162 190 950 1640 30.93 3931
Ts 9.00 88.88 1659 2227 2527 3020 081 115 142 180 867 16.00 28.33 3550
Ts 8.67 86.66 16.39 2152 2850 3790 086 125 146 170 9.60 16.47 31.84 37.80
T, 7.33 95.55 18.70 23.056 3010 4124 094 1.27 1.64 190 11.34 20.67 3344 40.80
Ts 8.33 88.88 1467 1891 2600 3260 086 119 147 180 950 16.13 30.80 3535
To 8.00 91.11 1845 2333 2733 3411 074 118 139 179 10.00 16.80 26.71 34.57
Ty 7.33 93.33 16.77 2123 2630 3530 086 122 151 180 1025 16.93 26.30 37.40
Tu 8.67 91.11 1757 2186 2990 3221 085 117 142 176 10.33 1640 30.51 35.62
T 8.67 93.33 1517 2196 3027 3953 090 129 163 195 9.60 2220 345 40.86
Ty 9.00 91.11 16.60 20.27 2706 3360 082 116 148 172 927 2053 3048 37.20
Tu 8.00 88.88 1757 2265 2960 4117 083 115 135 175 10.60 19.87 33.27 4354
T 7.00 97.78 1894 25.06 3260 4353 096 134 1.69 200 1177 21.60 37.30 46.62
T 9.00 86.66 1743 2223 2710 3780 082 112 1.57 1.86 8.27 16.40 29.98 36.67
Ftegt * * * * * * * * * * * * * *
SE.+ 0.47 2.35 0.63 0.86 122 161 003 005 005 008 0.72 1.01 1.55 147
C.D. (P=0.05) 137 6.79 182 249 352 466 010 014 016 023 2.09 291 4.47 424
CcV 9.19 4.23 6.05  6.48 715 730 676 697 641 735 1213 9.19 8.30 6.30
*=Significant
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Similar observations on number of leaves were observed by
Devachandraet al. (2008) injamun.

Thetreatment with revised potting mixture + cocopeat +
Glomus mosseae media (T,,) had recorded highest vigour
index-1 (8811.01) and vigour index-11 (1304.61). This was
significantly superior over all other treatments. The lowest
vigour indix-1 (4972.18) and vigour index-11 (520.90) was noticed
incontrol (Table2).

The reason for highest seedling vigour may be due to
cocopeat portion of the medium hel ped in meeting immediate
requirement of nutrients, along with availability of balanced
nutrition and optimum quantity of Glomus mosseae, whichis
required for proper colonization. Application of Glomus
mosseae helps in nutrient and water uptake and also
maintenance of good physical and chemical properties of the
media

Fresh and dry weight of shoots:

Fresh and dry weight of shoots showed (Table 2)
significant difference among the treatments. Revised potting
mixture + cocopeat + Glomus mosseae media (T,,) had
recorded higher fresh and dry weight of shoots (23.03 g and
8.25 g, respectively). Whilethe minimum fresh weight and dry
weight of shoots (12.00 g and 3.87g, respectively) was found
in the control (T,). The maximum fresh and dry weight which
ismainly due to the application of cocopeat and VAM that is
Glomus mosseae increases the water holding capacity and

release of available nutrients to the growing plant which
increasesthe production of auxin, gibberellins, cytokininsand
hence, inoculated roots had larger proportion of younger roots
and root elongation resulting in increased size and humber of
hairs.

Rootscharacters:

Maximum root length (46.67 cm) was noticed (Table 2)
with the revised potting mixture + cocopesat + Glomus mosseae
media (T,.). The minimum of 29.67 cm was recorded in the
control treatment (T,). Theincreasein root length may be due
to the production of hydrolic enzymes that release nutrients
in basal media, production of natural chelates to enhance
nutrient uptake and enhanced root systems. In similar studies,
vesicular arbuscular mycorrhiza (Glomus mosseae) fungi
enhanced the root growth, biomass and nutrient uptake of
black pepper (Bopaiah and Khader et al., 1989; Kandiamman
etal., 2000).

Fresh and dry weight of roots showed (Table 2)
significant difference among the treatments. Revised potting
mixture + cocopeat + Glomus mosseae media (T ) had
recorded higher fresh and dry weight of roots (9.89 gand 5.07
0, respectively). While, the minimum fresh weight and dry
weight of roots (5.20g and 2.27g, respectively) was found in
the control (T).

The maximum fresh and dry weight it is mainly due to
the application of cocopeat and VAM that is Glomus mosseae

Dry weight

Treatments Freshweight  Fresh weight Root length V igour Vigour Numb_er of days tak_en to

shoot (g) root (g) shoot (g) root (g) (cm) index 1 index 2 attain graftable size
T, 12.00 5.20 387 227 29.67 497218 520.90 207.60
T2 16.78 7.17 6.00 313 33.67 6041.40 811.50 183.46
Ts 15.90 7.33 520 333 36.67 632851 758.17 186.26
Ts 21.63 8.17 707 420 41.67 728942 1026.77 163.73
Ts 15.87 6.47 5.10 267 32.67 5584.09 691.07 17513
Ts 16.10 7.58 5.80 3.60 37.33 6519.72 814.60 188.77
T, 21.97 8.58 720 431 43.60 8136.27 1099.82 165.00
Ts 17.60 7.35 6.00 337 36.00 6086.28 832.84 175.13
To 16.80 6.50 5.89 290 3233 6062.15 800.83 17813
T 19.53 7.00 6.93 3.00 35.67 6645.86 926.77 17313
Tu 16.30 7.55 570 390 37.58 6366.32 874.62 180.17
T 22.90 8.45 760 428 41.67 757751 1108.76 161.00
Ty 18.07 6.68 6.00 296 32.87 605259 816.32 182.70
Tu 22.30 7.65 773 3.80 37.95 7036.67 1024.82 177.20
Tis 23.03 9.89 8.25 507 46.67 8811.01 1304.61 157.07
T 17.86 7.85 6.00 393 38.16 6582.69 860.53 170.00
F tegt * * * * * * * *
SE.+ 0.92 0.45 0.40 0.20 2.63 386.55 50.82 726
C.D.(P=0.05) 2.66 1.31 117 059 7.57 111354 146.40 2092
CcVv 8.14 9.93 10.57 944 11.49 9.46 9.25 6.68
*=Significant
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increases the water holding capacity and release of available
nutrientsto the growing plant which increases the production
of auxin, gibberellins, cytokinins and hence inocul ated roots
had larger proportion of younger roots and root elongation
resulting in increased size and number of hairs.

Number of daystaken for attaining graftablesize:

Thereason for theless number of daystakenfor attaining
graftable size by treatment of revised potting mixture (2:1:1) +
cocopeat + Glomus mosseae could be due to combined effect
of red earth, vermicompost, sand, cocopeat and Glomus
mosseae with good drainage qualities of the medium. The
cocopeat portion of the medium hel ped in meeting immediate
requirement of nutrients, along with availability of balanced
nutrition and optimum quantity of VAM that is Glomus
mosseae, whichisrequired for proper colonization. Application
of VAM helps in nutrient and water uptake and also
maintenance of good physical and chemical properties of the
media, under the influence of media with VAM might have
attributed for increase in photosynthetic activity accelerated
the utilization of photosynthetic products which enhanced
the growth and stem girth for attaining graftable size.

Conclusion:

From the present investigation, it is concluded that the
media consisting of revised potting mixture + cocopeat +
Glomus mosseae recorded the maxi mum seed germination per
cent, decrease in number of days taken for initiation of
germination. Seedling height, seedling girth, seedling leaves
at 60, 90,120 and 150 days after sowing was maximum in the
sametreatment asrevised potting mixture + cocopesat + Glomus
mosseae media. Root length, fresh weight, dry weight and
vigour index-I (cm), vigour index-11 (g) at the end of experiment
were maximum in revised potting mixture + cocopeat + media
whereas, minimum valuesfor all the characterswas recorded
in control.
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